A great deal has been written about postoperative fluid and electrolyte balance after abdominal operations. Relatively little attention has been paid to similar problems after cardiac surgery, particularly when extracorporeal circulation has been used. It may be valuable therefore to outline a post-operative regime used by most cardiac centres with minor modifications.
Consideration of blood and electrolyte balance after a cardiac operation may conveniently be divided into three sections: the maintenance of a normal blood volume, the problem of the unexpected blood pressure fall, and the necessity for supplying water and electrolyte requirements.
MAINTENANCE OF NORMAL BLOOD VOLUME After cardiac surgery, the most important single factor in the immediate post-operative period is the maintenance of the normal blood volume. Too large a blood volume causes overloading of the ventricles, venous stasis, and pulmonary oedema. Too small a volume results in vasoconstriction, peripheral anoxia, and the picture of surgical shock.
In order to keep the volume constant, blood loss must be accurately replaced as it occurs. Blood is lost mainly into the thoracic cavity-pleura, pericardium, and mediastinum-though loss from thoracic and femoral wounds and blood withdrawn for haematological studies may assume significant proportions in children.
The immediate appearance of blood in calibrated chest drainage bottles is essential for its prompt replacement. These bottles should be tall and thin, so that small amounts of blood may be easily appreciated. A litre measuring cylinder is suitable if the top is cut off to take a bung, and the bottom anchored to a wider base, with 100 ml. of water for an underwater seal (Fig. 1 ).
*A lecture given at the Institute of Diseases of the Chest, Brompton Hospital, London. Efficient drainage allows of immediate recognition of blood loss. Pleural drainage is commonplace in thoracic surgery and needs little mention, except to emphasize the importance of having the basal drain in the paravertebral gutter where blood accumulates. Tubes tend to swing forwards with the weight of their external length and it is often desirable to anchor the drain posteriorly inside the chest.
small to cause tamponade may result in troublesome tachycardia (Emanuel, 1960 (Sturtz, Kirklin, Burke, and Power, 1957) . Water was lost as obligatory urine, insensible water loss from lungs and skin, and abnormal losses due to vomiting and thoracic drainage not replaced with blood. Against this was set the gain of water of oxidation and of catabolism of fat, carbohydrate, and protein, the so-called metabolic water (Table I) . From these figures it can be seen that during the first 24 hours after operation some 500 ml. of water per square metre of surface area of the patient was lost. This is two-thirds of the loss on the second day that was some 750 ml. per sq. metre. The loss on the third day was almost identical.
Nurses change and fluid balances are drawn up at 8 a.m., so it is convenient to reckon a day as starting at this time. After a major cardiac operation, there are usually about 18 of the 24 hours remaining, that is, three-quarters of the day.
Only two-thirds of the subsequent day's water requirements are needed on the first day, 2 x I= I ; so it may be said that 750 ml. of water per sq. metre will replace inevitable loss on the second and third days with half of this on the day of operation. At the Mayo Clinic, cold, humid oxygen tents were used post-operatively, and it is wise to increase this amount as a routine to 800 ml., with 400 ml. on the day of operation.
SODIuM.-The question of whether cardiac patients should post-operatively be given sodium is difficult to answer dogmatically. On the one hand, it may be said that a patient in heart failure will retain sodium, which, combined with the normal post-operative sodium retention, will make further administration of it dangerous. On the other hand, most patients with any degree of heart failure will have been energetically treated with a low salt intake and diuretics. If too energetic a regime of dehydration has been adopted before the operation, sodium will definitely be required post-operatively.
Sodium is less obviously required when salt has not been restricted. At Stanford University Hospital, San Francisco, dextrose 5% was at one time given as intravenous fluid replacement following all cardiac surgery. Electrolyte imbalance, sometimes serious, tended to occur if there were any delay in the resumption of oral intake. Nausea, vomiting, and hypotension were the sequels and a vicious circle was begun.
Normal sodium requirements are 50 mEq. per sq. metre of surface area per day (Snively and Sweeney, 1956 
